Abstract. This paper studies the seepage flow mathematical model of three-area composite reservoir under three kinds of outer boundary conditions (infinite boundary, constant pressure boundary and closed boundary), in which influences of well-bore storage and skin factor are not taken into consideration. On the basic of theory of similar structure of solution of boundary value problem of differential equation, this paper obtain the solution of the seepage flow model of three-area composite reservoir. The study is not only conducive to further analyze the inherent law of the solution and solve corresponding application problems, but also easy to compile corresponding analysis software.
Introduction
At the beginning of this century, the thought of similar structure of the solution of the boundary value problem of differential equation began to form [1] . Some gratifying results have been achieved.
Based on the analysis of solutions of boundary value problems of second-order composite linear homogeneous ODE, composite Bessel equation and composite modified Bessel equation, similar structures of solutions were studied and put forward a new method for solving the class of boundary value problems [2] [3] [4] .
Mathematical model for well test analysis of composite reservoir under three kinds of outer boundary conditions (infinite, constant pressure and closed) were proposed [5] [6] [7] [8] [9] [10] [11] . By using the Laplace transform method, solutions of the reservoir pressure and bottom-hole pressure in Laplace space were obtained. The similar structure of the solution was discovered by analyzing the percolation characteristics of fractal composite reservoir under three kinds of outer boundary conditions.
In this paper, on the basis of theory of similar structure of solution of the boundary value problem of differential equation, the solution of the seepage flow mathematical model of three-area composite reservoir under three kinds of outer boundary conditions (infinite, constant pressure and closed) is obtained, in which influences of well-bore storage and skin factor are not taken into consideration. There is a similar structure among solutions under there different outer boundary conditions. The study is not only conducive to further analyze the inherent law of the solution and solve corresponding application problems, but also easy to compile corresponding analysis software. 5) There is no additional pressure drop at the interface of two seepage zone; 6) Formation pressure is initial reservoir pressure 0 p before producing. Basic seepage equations of three-area composite reservoir which the influence of well-bore storage and skin factor is not considered are as follows:
Inter area:
Middle area:
Outer area:
Initial condition: 
Outer condition: Case1. When the outer boundary condition is infinite:
. When the outer boundary condition is constant pressure:
. When the outer boundary condition is closed:
Solving the Seepage flow model of three-area composite reservoir
In order to facilitate the research and description, firstly, dimensionless variables are introduced as follows: 
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On the basic of similar structure of solution of boundary value problem of ODE, solutions of each area of the boundary value problem (12) can be obtained respectively as follows: 
Where the similar kernel function of outer area is delimited as below:
( )
, , 1, 2,3 
Where 1 j = denotes that the outer boundary condition is infinite, 2 j = denotes that the outer boundary condition is constant pressure, 3 j = denotes that the outer boundary condition is closed. Case1. When the outer boundary condition is infinite 3 
